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Abstract
This project’s long term goal was to improve English-as-a-Second-Language (ESL)
nursing student retention. Improving the quality of multiple choice exams is a first crucial
step. ESL students find multiple-choice exams to be one of the most challenging aspects
of nursing school. One reason for this is the presence of linguistic errors in exam
questions. Linguistic errors include: irrelevant question content, poor sentence structure,
and culturally biased words or phrases. Non-ESL students are less affected because
exams are written in their native language. Linguistic modification, as part of best
practices in item writing, removes these types of errors. The U.S. Department of
Education indicated that ESL students gained 6% points on linguistically modified
mathematics exams in comparison to non-modified exams. The specific aim of this study
was to compare exam scores of ESL to non-ESL nursing students on a standard multiplechoice exam compared to a linguistically modified exam. Current research highlights the
needs of ESL nursing students along with the general role of linguistic modification.
However, no identified quantitative studies evaluate the role of linguistic modification in
nursing education. This study was unique in that it compared four subgroups of nursing
students using an experimental method. Utilizing stratified randomization, nursing
students were assigned to one of four subgroups. Two controls groups, ESL, and nonESL students completed a standard exam of 50 questions. Two experimental groups, ESL
and non-ESL students, took the same exam but with 50 linguistically modified questions.
There were 67 ESL students that took the experimental (linguistically modified) exam.
Sixty-eight (68) ESL students completed the control (standard) exam. There were 252
non-ESL students that took the experimental exam and 257 non-ESL students that
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completed the control exam. Confounding variables were identified as GPA and program
type (BSN and ADN). A 2x2 ANCOVA model was used for statistical analysis. The
observed mean for the ESL students on the experimental exam was 69.94. The non-ESL
students demonstrated an observed mean of 72.08 on the experimental exam. The
observed mean for the ESL students on the control exam was 69.34 and non-ESL
students 71.61. The combined means for both the experimental and control exam was
71.84 for the non-ESL students and 69.64 for the ESL students. The difference in
observed means between the experimental exam and control exam for the ESL students
indicate a 0.6% increase in the mean score. The non-ESL students had a 0.48% increase
in mean score between the experimental and control exams. Students completed the
experimental exam in 10% less time than the students that completed the control exam.
The BSN students had a combined 3% increase in mean score over the ADN participants.
This research demonstrates several benefits from linguistic modification to
nursing education. Students perceive linguistically modified exam questions to be clearer
than non-modified questions, linguistic modification resulted in higher exam scores for
ESL and non-ESL students, and finally linguistic modification resulted in decreased test
completion time.
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Chapter One
Introduction
As the nation diversifies, a growing need exists for culturally diverse nurses;
however, the students best suited to fill this need are failing to complete nursing
programs successfully. Nevertheless, enrollment of English-as-a-Second-Language (ESL)
students is increasing (Bosher & Bowles, 2008). Though this is a promising trend in an
era in which greater numbers of nurses and diverse faculty members are needed, attrition
rates for ESL-nursing students are significantly higher than those of non-ESL students
(Klisch, 2000). The reasons for attrition are complex; financial, family responsibilities,
and academic success all play a role. Choi (2005) explained part of this phenomenon
when she reported that ESL-nursing students suffer from more stress and anxiety and
have greater rates of depression than non-ESL students. Stress, anxiety, and depression
can be attributed to high expectations from family, financial sacrifice, and cultural
adjustment. All of these factors may influence the high attrition rates for ESL-nursing
students.
Lack of academic success is another well-documented reason for high attrition
rates for ESL-nursing students (Abedi & Sato, 2008; Bosher, 2009; Choi, 2005). One
explanation for this phenomenon is related to the student’s struggle to understand and
comprehend exam questions and answer options in a multiple-choice exam (Lujan,
2008). Multiple-choice questions frequently contain linguistic errors that negatively
impact ESL students. For example, questions that contain irrelevant language complexity
or culturally specific terms result in lower exam scores for ESL students (Abedi,
Courtney, Mirocha, Leon, & Goldberg, 2005; Bosher, 2009). To allow ESL-nursing
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students an equal opportunity to be successful in nursing programs, exam questions
should be written using best practices in item writing. Best practices include alignment,
importance, differentiation, and fairness (Sutherland, Schwartz, & Dickison, 2012).
Alignment reflects the degree to which exam questions relate to the concept being
tested (Sutherland et al., 2012). Importance suggests that all concepts being tested should
be important to nursing practice; items that assess trivial knowledge do not address the
understanding or knowledge of the students in areas important to practice (Oermann &
Gaberson, 2014; Sutherland et al., 2012). Differentiation includes three distinct areas:
cognitive level of the item, variance of the distractors, and valid and invalid moderators.
The cognitive level of the item should differ throughout the exam resulting in items of
varying difficulty. The distractors will also affect the difficulty of the item; therefore, the
plausibility of each distractor should vary so that it appears as an appropriate choice “to
at least some examinees” (Sutherland et al., 2012, p. 37). Valid moderators are words and
phrases that clearly and succinctly state the question. An invalid moderator refers to
unnecessary or irrelevant wordiness that prevents a test-taker from demonstrating
understanding (Abedi, 2006; Haladyna, Downing, & Rodriguez, 2002; Sutherland et al.,
2012). Fairness is reflected in items that are clearly written and applicable to all testtakers regardless of ESL status. This applies to the item and all distractors (Bosher, 2009;
Sutherland et al., 2012).
Linguistic modification, an element of both differentiation and fairness,
eliminates linguistic errors leading to high quality multiple-choice exams that fairly and
accurately evaluate all students. Linguistic modification is, therefore, a critical
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component of best practice in exam development to create test items that accurately
reflect student knowledge (Abedi & Sato, 2008; Bosher, 2009).
In researching the unique needs of the ESL-nursing students, only qualitative
research was found. These studies highlight the needs of ESL-nursing students along with
the general role of linguistic modification (Abedi & Sato, 2008; Bosher & Bowles, 2008;
Choi, 2005; Lujan, 2008; Lampe & Tsaouse, 2010; Scheele, Pruitt, Johnson, & Xu,
2011). However, this researcher was unable to find quantitative studies that evaluate the
role of linguistic modification in nursing education, in particular for ESL-nursing
students and multiple-choice exams. This study was unique in that it compared four
subgroups of nursing students using an experimental and control exam to identify the
relationship between linguistic modification and exam scores. The four subgroups
included a control group of ESL and a control group of non-ESL students and an
experimental group of ESL and an experimental group of non-ESL students.
Research Problem
Culturally diverse ESL students are entering nursing programs in greater numbers
each year (Bosher & Bowles, 2008). All students pass identical rigorous standards to
enter these programs; yet attrition rates for ESL students range from 15% to as high as
85% (Gilchrist & Rector, 2007). Overall, nursing programs in the United States report
attrition rates up to 50% for all students. Internationally, documented rates indicate
attrition at approximately 30% (Abele, Penprase, & Ternes, 2013). In general, the United
States has a higher overall attrition rate than other countries.
Communication involves both written and spoken language; therefore ESL
students face difficulties on two fronts: verbal communication and written course
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documents including examinations (Chamberlain, 2007). Research has shown that
multiple-choice exams are one of the most difficult aspects of nursing school for ESL
students (Bosher, 2009; Klisch, 2000; Lampe & Tsaouse, 2010). Considering that nursing
student knowledge in the United States is primarily evaluated by multiple-choice exams,
clear, concise item writing is essential to impact ESL and non-ESL-nursing student
retention positively. Research has shown, however, that multiple-choice exam questions
are frequently poorly written, contain grammatical errors, and include cultural bias
(Bosher, 2009; Abedi & Sato, 2008; Lampe & Tsouse, 2010). To assist in improving
exam questions, linguistic modification should be considered for all test items (Abedi &
Sato, 2008). As an element of best practices, linguistic modification will improve
readability and clarity of exam items for all students. This is significant because Abedi et
al. (2005) found that linguistic modification, of the three techniques evaluated, resulted in
higher exam scores for ESL students.
If students are failing nursing programs because of poorly written test items it is
vital to develop multiple-choice exams that fairly and accurately evaluate all learners; it
would be unethical to do less. Therefore, this research was designed to evaluate the role
of linguistic modification in developing valid, inclusionary, and equitable multiple-choice
exam questions. Subsequently, a clear understanding of the role of linguistic modification
may lead to a practical solution to address the high attrition rates overall and specifically
that of ESL-nursing students.
Evaluation in nursing education is focused on academic achievement of both
didactic content and clinical practice. This research study specifically centered on
evaluation of didactic knowledge using multiple-choice exams. Most nursing programs
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use multiple-choice exams throughout their curriculum for both formative and summative
student evaluation (Oermann & Gaberson, 2014). It is not surprising that multiple-choice
exams are used. These exams have several advantages; they test a broad group of
objectives, are compatible with statistical analysis, and can assess several cognitive levels
(Twigg, 2012). In addition, multiple-choice exams mimic the format of required
standardized exams that students commonly take at the end of a program and to establish
licensure (Penn, 2008).
Frequently students must successfully complete course related exams after which
they must pass a standardized exam such as the Health Education Systems Incorporated
(HESI) test. Successful students must then pass another multiple-choice exam, the
National Council Licensure Examination for Registered Nurses (NCLEX-RN®). It is
unlikely that the NCLEX-RN® exam will be changed from its multiple-choice format. As
a result, multiple-choice exams should not be eliminated from academia; however,
research has found that items in these exams are frequently flawed (Bosher, 2009; Klisch,
2000; Lamp & Tsaouse, 2010; Lujan, 2008; Olson, 2012). Flaws due to linguistic errors
in multiple-choice exams commonly include errors in grammar, mistakes in sentence
structure, needlessly difficult terms, and culturally biased words and phrases (Abedi &
Sato, 2008). Bosher (2009) and Abedi and Sato (2008) found that these types of linguistic
errors result in multiple-choice questions that are needlessly difficult and, because of
grammatical errors and cultural bias, negatively impact ESL students’ success. Wellwritten questions that follow best practices in item writing do not include these types of
linguistic errors (Sutherland et al., 2012).
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Because multiple-choice exam performance is related to English proficiency, a
valid exam should be well written, utilizing best practices in item writing (Griffin &
Novotny, 2012). Questions that adhere to best practices produce fair and equitable
evaluations. Therefore, it would be unethical and unfair to produce and administer an
evaluation that lacks these qualities. According to Abedi (2006), well-written exams
benefit all students and lead to accurate assessments for both ESL and non-ESL students.
To address the problem of poor item writing, which is present in both publishergenerated questions found in test banks and teacher-written questions, multiple-choice
exam questions should be linguistically modified (Lampe & Tsaouse, 2010). This
researcher posits that a quantitative study was necessary to assess the effectiveness of
linguistic modification on a large population of nursing students and to understand the
effect linguistic modification has on exam scores for all students, regardless of native
language.
Even though a clear need for research on linguistic modification was evident and
recommended by several researchers, to date this researcher was able to identify only
four studies that relate to linguistic modification (Abedi et al., 2005; Bosher, 2008;
Klisch, 2000; Lujan, 2008; Malu & Figlear, 2001; Scheele et al., 2011; U.S. Department
of Education [U.S. Dept. of Ed.], 2012). Two of the four studies focused on middle
school students; the two remaining studies had a total participant group of six nursing
students. Thus, a gap in the literature is clearly evident.
New knowledge can be gained with a study on how linguistic modification
changes student test scores on a sample of nursing students in their final semester.
Therefore, through stratified randomization, four subgroups were created for this study. A
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control group of ESL and a control group of non-ESL students took a 50-question exam
using standard unmodified questions. An experimental group of ESL and an experimental
group of non-ESL students took the same 50-question exam with linguistically modified
questions. The content of the two exams addressed medical-surgical nursing topics.
Specialty areas such as pediatrics, obstetrics, critical care, and mental health were not
included. Comparisons were made between groups using mean exam scores. Knowledge
gained from this research can lend support to the role of linguistic modification in nursing
education. This knowledge has the potential to affect both ESL and non-ESL student
achievement on all required exams.
Specific Aim of Research
Because of the lack of quantitative research regarding how linguistic modification
affects student scores on multiple-choice exams, this study was designed to address the
need for quantitative results. The specific aim of this study was to compare exam scores
of ESL to non-ESL-nursing students on a standard multiple-choice exam compared to a
linguistically modified exam. Findings of the research could potentially lead to the
modification of course evaluation measures so that these measures are free of linguistic
errors. These changes may result in improved retention rates for ESL and non-ESLnursing students potentially leading to better outcomes for culturally diverse patients.
Three hypothesis statements align with this research study. First, both the ESL
and non-ESL students will demonstrate higher scores on the linguistically modified exam
in comparison to the standard exam. Second, the non-ESL students will score higher than
the ESL students on both the linguistically modified exam and the standard exam. Third,
ESL students will demonstrate a greater increase in mean scores on the linguistically
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modified exam in comparison to that of the non-ESL students. The rationale and support
of the hypothesis statements are fully described in Chapter 3.
Significance of the Study
This study is significant to nursing education because it supports the belief that
student evaluation should be fair, valid, and equitable to all examinees regardless of
minority, ESL, or international status (Sutherland et al., 2012). As well, culturally diverse
nurses are better prepared to deliver culturally specific care (Donnelly, McKiel, &
Hwang, 2009; Melillo, Dowling, Abdallah, Findeisen, & Knight, 2013; Olson, 2012).
Minorities represent 25% of the United States population, yet only 9% of the nursing
work force is from diverse cultures (Sullivan Commission, 2004). Therefore it is
important that the nursing workforce is bilingual and culturally diverse with a focus on
improving communication between patients and health care workers (Olson, 2012). Clear
communication improves patient outcomes and is integral to safe and effective health
care (The Joint Commission, 2010). Subsequently, a greater number of culturally
diverse, bilingual nurses may positively impact patient outcomes. Therefore, this research
is significant to nursing education centered on the concept of fair and equitable
evaluation of all students with the added potential benefit of improved patient outcomes.
Limitations
One potential limitation of this study was that participants may have recorded
inaccurate demographic information. To limit these errors, clear instructions were given
along with assurances of anonymity and security. It is possible to have had confusion as
to ESL status; this was addressed using a very clear definition on the 5x7 cards at the
onset of the data collection event.
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The quality of linguistic modification was also a potential limitation. Although
linguistic modification is well defined by Abedi and Sato (2008) and Bosher (2009), to
ensure quality, a guide was used to develop items and the items were reviewed by
experienced faculty who are knowledgeable in the linguistic modification process and
good item writing. The items were also evaluated by an expert in the field and, finally,
pilot tested.
The inclusion sample was another potential limitation. Students in the final
semester of a nursing program have been successful with multiple-choice exams.
However to use a sample of students at a junior level would provide academic
inconsistency; programs start with different courses and progress at a different pace.
Students near the end of their final semester should have been equally exposed to the
medical-surgical nursing content included in the research. It is possible that progression
in an ADN program and BSN program differ in the final semester. Subsequently students
who have not had equal coverage of all topics may be participating in the research.
Definition of Terms
Attrition rates: Attrition rates are percentages of students who have left nursing
programs prior to program completion.
Best practices: For the purposes of this research, best practices in item writing is
an evidence-based technique used to create exam questions that align with the topic being
evaluated, vary in difficulty, include concepts important to nursing practice, and support
fairness to all examinees.
Cultural bias: Cultural bias is defined as words or phrases that represent
dominant American culture which may be unfamiliar to all examinees.
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Culturally diverse: For the purposes of this research, culturally diverse
individuals refers to individuals born outside of the United States who speak English-asa-second-language.
Distractors: Distractors are the answer options available in multiple-choice
questions. In general, three of four options will be distractors with one correct answer.
The distractors are the incorrect response and designed to distract the examinee from the
correct answer.
English-as-a-Second-Language: ESL status has been identified by the U.S.
Department of Education as an individual who is not proficient in English. The U. S.
Department of Education uses the term English Language Learner (ELL) in place of ESL
(U.S. Department of Education, n.d.). The Texas Education Agency has defined an
individual as ESL if his or her primary language is other than English (Bilingual, 2012).
Scheele et al. (2011) further defined ESL students by their early education and home life.
These definitions have been condensed and are part of establishing ESL status during
data collection. For the purposes of this research, an individual was considered an ESL
participant if he or she indicated that their primary language was other than English, or
they considered English as a second language, or kindergarten through sixth grade
education occurred outside the United States and the language spoken at home with
family members is not English.
Fairness: For the purposes of this research, fairness reflects the readability and
clarity of test items for all examinees regardless of ESL or international status.
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HESI®: The Health Education Systems Incorporated (HESI®) test is an exam used
by nursing programs to mimic the NCLEX® and it is frequently utilized as an exit
evaluation.
Importance: For the purposes of this research, importance highlights the need that
only essential content is tested. Test items should confirm knowledge that is necessary,
meaningful, and non-trivial, therefore important to nursing practice.
Linguistic errors: A linguistic error is a broad category that includes errors in
grammar, needlessly difficult terms, excess irrelevant content, and words or phrases that
are specific to dominant American culture.
Linguistic modification: Linguistic modification is the practice of reducing
needless linguistic complexity of exam questions to include only the content relevant to
the topic being assessed. Linguistic modification does not simplify the question; instead
the practice removes terms that are culturally bias, improves grammar, and eliminates
wordiness (Abedi & Sato, 2008).
Moderators (valid and invalid): Moderators are factors that affect item difficulty.
A valid moderator is a factor that aids in the measurement of a student’s knowledge. For
example, all answer options in a multiple-choice question are the same length and equally
plausible. An invalid moderator distracts the examinee from demonstrating their
knowledge. For example a multiple-choice question with grammar errors would slow
down the test-taker and causing them to needlessly re-read the question (Sutherland et al.,
2012).
NCLEX-RN® : NCLEX-RN® is the National Council Licensure Examination for
Registered Nurses. This exam is taken by all nursing students who have graduated from
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an accredited nursing program. Success on this exam allows individuals to be considered
a registered nurse (RN).
Test banks. Test banks generally come in two types: questions that are written by
teachers and maintained within a nursing program and questions developed by text book
publishers that are available for faculty use.
Summary
The United States is a diverse country with an equally diverse patient population.
Yet the percentage of culturally diverse nurses is comparatively low. To change nursing
demographics, a greater number of culturally diverse students need to be successful in
nursing school.
Linguistic modification creates clear understandable questions and is an essential
practice in developing high quality multiple-choice exam items. High quality items offer
an equal opportunity to all students regardless of ESL status. This research was designed
to offer support to the role of linguistic modification as a method to create multiplechoice exam items that result in fair, equitable, and unbiased student evaluation in
nursing education. Linguistic modification offers an opportunity for students from
diverse cultures to survive nursing school and become our nation’s critically needed
nurses of the future.
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Chapter Two
Literature Review
This literature review considers multiple studies that examine the role of linguistic
modification as applied to English-as-a-Second Language (ESL) nursing students. After
reviewing multiple data bases, this researcher found limited research on linguistic
modification. The seminal work has been done by Dr. Jamal Abedi, Dr. Edynn Sato, and
Dr. Susan Bosher. Literature is available that discusses the problems faced by ESL
students; however research addressing possible solutions to these problems is limited.
The body of this chapter describes issues pertaining to ESL nursing students and testing.
These issues include (a) attrition; (b) language; (c) multiple-choice tests; (d) the concept
of linguistic modification; and (e) best practices in item writing. The final section is a
description of the conceptual framework using the context, input, process, and product
(CIPP) evaluation model.
Attrition
A major potential source of diverse, bilingual nurses is the minority population in
the United States. A subset of the minority population consists of persons whose primary
language is other than standard English. In nursing programs, students who speak
English-as-a-Second Language constitute a consistently increasing percentage of total
students (Bosher, 2009; Choi, 2005; Guhde, 2003). However, ESL nursing students
demonstrate inadequate academic achievement.
Scheele et al. (2011) addressed a subset of ESL students, specifically Asian
nursing students. The findings indicate that communication is the greatest barrier to
success and the most likely cause of attrition. Recommendations from the research
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include extending testing time and eliminating questions from test banks that discriminate
against students from diverse cultures.
ESL students have specific needs that are not commonly shared by non-ESL
students. Multiple researchers have uncovered widespread themes shared by these
students. ESL students need (a) an advisor or mentor who has a special interest in the
group; (b) English language enhancement; (c) nursing exam policies that reduce testing
bias; (d) social support; (e) faculty development to enhance cultural competence; and (f)
retention strategies that focus on ESL students (Choi, 2005; Donnelly et al., 2009; Klisch,
2000; Scheele et al., 2011).
A retrospective study involving 327 students sought to identify pre-nursing
courses that acted as predictors of failure in a BSN program. Abele et al. (2013)
performed a multiple variable logistic regression; after analysis, only one variable was
indicated as a predictor. As a student’s grade in “Introduction to Lifespan Development
Psychology” (PSY 225) increased, the odds of successfully completing the BSN program
increased. This particular course was developed by the nursing faculty and is intended to
teach human development across the life span. The course mimics the nursing approach
to application of learned principles and critical thinking strategies. The study was limited
to a specific university and may not apply to nursing students in general; however, it
supports the concept that nursing has a unique approach to evaluation. Out of all prenursing courses only the course taught and delivered in the same style and manner as
used in typical nursing courses predicted student success or failure.
Needs of ESL nursing students are vast; however, testing and evaluation issues
present a considerable hurdle to many students. Several researchers (Abedi & Sato, 2008;
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Bosher, 2009; Sutherland et al., 2012) suggest that many of the evaluation concerns can
be resolved through use of linguistic modification and best practices in item writing.
Language and Multiple-Choice Exams
Due to limited exposure to standard English (SE), ESL students struggle with
communication and specifically written language (Scheele et al., 2011). Written SE is
used extensively during lectures, clinical instruction, and evaluations. Multiple-choice
exams, composed entirely of SE are the most common method of evaluation in nursing
programs and the primary approach of the National Council Licensure Examination
(NCLEX®) (Bosher, 2009). The exams are intended to assess student understanding and
evaluate a student’s ability to use critical thinking strategies. However, research has
shown that multiple-choice exams are one of the most difficult aspects of nursing school
for ESL students (Bosher & Bowles, 2008). Chamberlain (2007) conducted a qualitative
study focusing on the experience of 10 ESL baccalaureate nursing students. Primary
findings indicated that ESL students perceive communication, “the language of nursing,”
and exams to be a stressful element of nursing school (p. 1).
Considering that attrition rates for ESL students may be as high as 85% and that
student knowledge is primarily evaluated by multiple-choice exams, clear concise item
writing is essential to impact ESL student retention (Olson, 2012). Poor item writing in
test construction significantly hinders academic achievement for ESL students. An
element of poor item writing includes linguistic errors. Linguistic errors include use of
words or phrases that add unnecessary linguistic complexity to exam questions. In
practice, this is seen as errors in grammar, needlessly difficult or unfamiliar words, and
culturally biased terminology (Abedi & Sato, 2008; Sutherland et al., 2012). Bosher
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(2009) reviewed 673 multiple-choice test questions and found an average of 2.2 linguistic
errors per question. Lampe and Tsouse (2010) evaluated 73 publisher-generated exam
questions and found that 100% of the questions required re-writing to correct linguistic
errors.
Poor item writing may not be restricted to publisher and teacher designed exams.
ESL students are 10% to 15% less likely to pass the NCLEX® on the first try compared to
non-ESL students. Even though the creators of the NCLEX® include multiple steps to
ensure fairness including linguistic modification, the exam is still written in SE, the
native language of non-ESL students and a foreign language for ESL students.
Additionally, English proficiency is still an issue for ESL students along with “some
degree of bias” present in some questions (O’Neill, Marks, & Liu, 2006, p. 18).
Sanner and Wilson (2008) identified additional issues with multiple-choice
testing. A qualitative study involving three ESL nursing students was conducted through
three successive interviews. All three of the students identified that difficulty with
reading comprehension was related to their academic struggles. One of the three students
related that additional help with multiple-choice test-taking strategies, as part of
remediation, would have been helpful.
Klisch (2000) reviewed ESL nursing student retention strategies for a small
private university from the perspective of cost effectiveness. The findings indicated that
decreasing test bias by removing confusing structural forms and U.S. cultural references
is essential to ESL student retention and academic achievement. Klisch stated that the
purpose of testing is to assess the “examinee’s knowledge of nursing content, not to test
reading speed or familiarity of U.S. dominant culture” (p. 26). Choi (2005) also

16

completed a literature review and concluded that to aid in ESL nursing student retention
all education material should be assessed for cultural relevancy and accuracy.
Additionally, educational content should be “inclusionary, nonbiased, and historically
accurate” (p. 266).
Lujan (2008) found that Mexican American nursing students spent a significant
amount of time translating test questions that used nonmedical or unfamiliar terms. In
addition, words designating a gender or referring to a very specific topic, such as skiing,
should be considered problematic for ESL students and removed from test questions.
Lujan states “the article reports the experience of 134 Mexican American nursing
students” (p. 327); however there is no indication of how the experience was measured,
what tools were used, or specific results from the group of students. Lujan included a
case study reflecting the experience of a single student who participated in several testtaking strategy sessions. The student did not demonstrate an improvement in test scores;
however, Lujan reports that the student had a general increase in confidence toward
testing. Scheel et al. (2011) also recommended eliminating test bank questions that
discriminate against students from diverse cultures. The needs of ESL nursing students
are vast; however, testing and evaluation issues present a considerable hurdle for many
students. Several researchers (Abedi & Sato, 2008; Bosher, 2009; Sutherland et al, 2012)
concur that many of the evaluation concerns can be resolved through the use of linguistic
modification and best practices in item writing.
Linguistic Modification
Linguistic modification is an element of best practices in item writing that allows
change to occur in sentence structure and content (Sutherland et al., 2012). This function
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supports improved readability of sentences leading to an enhanced understanding of
written language. The influence of linguistic modification in educational settings is
closely tied to the prevalence of multiple-choice exams in American academic settings
and the increasing presence of ESL students (Bosher & Bowles, 2008).
According to Abedi and Sato (2008), the process of linguistic modification is
fundamentally to reduce or eliminate unnecessary linguistic complexity in exam
questions. This process corrects errors in grammar, removes irrelevant content, and
eliminates culturally biased words and phrases (Abedi & Sato, 2008; Bosher, 2009). Both
Abedi and Sato (2008) and Bosher (2009) agree that it is important that key terms and
vocabulary are not removed from questions that have been modified. The goal of
linguistic modification is not to simplify a concept; rather the goal is to make the concept
clear to the reader.
The use of unnecessary words or wording with unnecessary difficulty adds a level
of difficulty to a question that is unrelated to the content or intent of the question (Abedi
& Sato, 2008; Bosher, 2009; Sutherland et al., 2012). For example, the phrase
“treatments for AIDS has been found to be the most effective” can be changed to
“…treatment for AIDS is the most effective” (Bosher, 2009, p. 265). Culturally bias
words represent idioms or slang words that are frequently used in a local culture;
however these words may not be familiar to all test-takers (Abedi & Sato, 2008; Bosher,
2009). Sutherland et al. (2012) adds that, as part of best practices in item-writing,
culturally specific words should be avoided in exam questions. As an example, the phrase
“assess the scraped knuckle” should be changed to “assess the finger joint abrasion”
thereby avoiding the slang terms “scrape” and “knuckle.”
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As part of grammar, semantics and syntax also needs to be addressed. Semantics
refers to the meaning of words and syntax to the rules that dictate sentence structure. As
an example, the phrase “the client works as a tailor” can be difficult to understand
because of the required understanding of a tailor’s profession. A linguistically modified
phrase would be “the client sews clothing as a profession.” This modification does not
change the meaning, only offers clarification. Sentence structure can be challenging when
nouns are used as verbs. As an example, the verb “suspect” is easier to understand than
the noun suspicion. Verbs communicate directly, whereas nouns tend to lack clarity
(Bosher, 2009). The following question is an example of an original question followed by
the same question linguistically modified. The correct answer is indicated by an asterisk.
Original
A chronically ill, bedfast patient cared for in the home by family members has a
stage II pressure ulcer over the coccyx. To prevent further tissue damage, the
home care nurse instructs the family members that it is most important to
a. change the patient’s bedding at least every day.
b. record the size and appearance of the ulcer weekly.
c. provide the patient with a high-calorie, high-protein diet.
d. change the patient’s position at least every 2 hours.*
(Lewis et al., 2007)
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Linguistically modified
A chronically ill patient is cared for at home by family members. The patient is on
bed rest and has a stage II pressure ulcer over the coccyx. To prevent further
tissue damage, what is the most important instruction for the nurse to give to the
family?
a. Change the patient’s bedding at least every day.
b. Record the size and appearance of the ulcer weekly.
c. Provide the patient with a high-calorie, high-protein diet.
d. Change the patient’s position at least every 2 hours.*
Several changes have been made to affect the clarity of the item. First, the original
question has two sentences, the modified item has three sentences. Bosher (2009) and
Abedi and Sato (2008) found that a greater number of short sentences were easier for
ESL students to understand than longer complex sentences. Second, the word bedfast is
replaced with a more familiar term, bed rest. Third, to decrease wordiness, home care
nurse is minimized to nurse since the type of nurse is not necessary to answer the
question. Finally, the level of complexity has been changed from two complex sentences
to three clear sentences, in addition the item ends with a question. ESL students find that
exam items that end in a question format are easier to understand than sentence
completion items (Bosher, 2009).
As part of best practices in item-writing, Sutherland et al. (2012) include these
same elements under the heading of differentiation and fairness. As the goal of testing is
to separate the proficient students from the non-proficient students, it is essential that
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testing evaluates nursing knowledge and that items that compose a test reflect this
principle (Sutherland et al., 2012).
The role of linguistic modification and its application to exam questions is
supported by three identified studies. Bosher and Bowles (2008) report ESL nursing
students found that, after linguistic modification of nursing pathophysiology questions,
84% of the modified questions were found to be clearer than the original questions. This
was a small qualitative study with five ESL nursing students.
Abedi et al, (2005) compared the usefulness of English dictionaries to
linguistically modified questions as an accommodation for eighth-grade ESL students on
a science test. A group of 72 ESL students participated in the research. The mean score
for the linguistically modified questions was 13.27, whereas the mean score for use of the
English dictionary group was 11.52. The findings indicate that linguistic modification
significantly outperformed the use of the English dictionaries as an accommodation for
ESL students.
A study similar to the research in this study was completed by the U.S.
Department of Education (2012). Research was conducted to assess the effect of
linguistically modified math questions on academic achievement of seventh and eighth
graders. A sample group of 4,617 students were randomized into two subgroups. A group
of 2,307 students completed the linguistically modified item set while 2,310 students
completed the original non-modified item set; comparisons were made between the two
groups. Analysis was conducted to compare the performance of English Language
Learners (ELL) and English proficient students. ELL students were defined in this study
as Spanish speakers who are not proficient in English. The study found a statistically
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significant 6 percentage-point gain on math achievement for the ELL students, effect size
0.20, p= 0.00, and no statistically significant change for the English proficient students
(U.S. Department of Education, 2012). This research adds additional support for the
proposed study.
Essentially, linguistic modification is a process of change. More specifically,
linguistic modification is change in written language resulting in improved clarity by the
reader. This process results in clear multiple-choice questions that can be understood by
all test-takers (Abedi, 2008). Considering the predominance of multiple-choice exams
used for nursing student evaluation, linguistic modification is therefore a beneficial
process to apply to exam questions within nursing education.
Noticeably missing in the research are quantitative studies of nursing student with
a significant number of participants. In addition quantitative research examining the
relationship between ESL students and linguistic modification is under represented in the
literature. Without sufficient quantitative research, the true gravity and prevalence of the
situation and the applicability of linguistic modification is unclear. An understanding of
the impact of linguistic modification and its role is vital for nursing education.
Best Practices in Item-Writing
The purpose of student evaluation is to distinguish proficient students from nonproficient students. Because the purpose of an evaluation is to provide information about
the understanding or knowledge of the content of an examinee, it is imperative that item
writers follow principles of best practice to create well-written, fair exams that accurately
evaluate test takers. Dr. Karen Sutherland, a principle content developer for NCLEXRN® , along with Jason Schwartz and Dr. Philip Dickison, have developed four principles
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that demonstrate best practices in test item writing. These principles are supported by
Abedi and Sato (2008), Bosher (2009), Haladyna et al. (2002), Oermann and Gaberson
(2014), and Twigg (2012). The four principles include (a) alignment; (b) importance; (c)
differentiation; and (d) fairness. This section of the chapter will address each of these
principles.
Alignment
Alignment is perceived on multiple levels. Fundamentally, alignment relates to
the domain under evaluation. The domain is understood as the construct, concept, or
objective being evaluated (Abedi & Sato, 2008; Sutherland et al., 2012). Many schools
use a blueprint to highlight the domain under evaluation (Sutherland et al., 2012). The
test blueprint lists the objectives covered in the exam and the number of questions the
students can expect for each objective. The blueprint, as a first step in alignment, allows
students to have a clear understanding of the content to be evaluated and permits the
teacher to make a valid judgment in test analysis (Oermann & Gaberson, 2006). At the
level of the examination, alignment relates to the extent that the exam follows the
blueprint. As an example, there should be agreement between the number of items or
questions per objective. Alignment for the specific item refers to how well the item
corresponds to the intent of the question or the specific knowledge to be measured
(Sutherland et al., 2012). Strong alignments to the concept or objectives from the
blueprint are essential in evaluating a student’s proficiency in the skill or content being
evaluated (Abedi & Sato, 2008). The following question illustrates the concept of
alignment at the item level. It is an example of strong alignment to the objective “Identify
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foods that are high in protein content.” In the example question, an asterisk indicates the
correct answer.
Which of these breakfast items would be best for a client who requires a diet high
in protein?
a. Spinach omelet *
b. Melon slices
c. Jelly-filled doughnut
d. Bagel with butter
Alignment to the statement is strong; however the distractors seem too easy. Best
practice would be to list alternate distractors or adjust the key (correct response) to a less
well-known protein containing food (Sutherland et al., 2012, p. 36). An item that is too
easy will not differentiate proficient from non-proficient students. The following question
highlights poor alignment with the objective “identify foods high in calcium content.”
Which of the following conditions requires an increased intake of high-calcium
foods?
a. Paget’s disease
b. Osteoporosis
c. Pregnancy *
d. Primary hypertension
While this question is more difficult than the first, difficulty does not take the
place of alignment and this question does not align well with the objective (Sutherland et
al., 2012, p. 36). The item writer needs to keep the concept or the objective in mind while
writing each question; otherwise conclusions regarding the examinees cannot be drawn
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from an exam composed of poorly aligned questions. Therefore item writers must treat
alignment as a critical goal and first step in the item writing process.
Importance
Importance is the second principle in item writing. Oermann and Gaberson (2006)
state that all items should test content that is meaningful and important. Testing topics
that are trivial, or with the intent of “checking to see if they did the reading,” is a waste of
the teachers’ and students’ time. Following the alignment principle will help with
importance; however a question that aligns well may not necessarily be important. Item
writers need to understand the specific content that is essential and that knowledge of the
content needs confirmation. The following question illustrates good alignment with the
objective “Identify foods high in iron content.”
Which of these foods has the highest iron content?
a. 8 oz. of beef liver *
b. 8 oz. of beef sirloin
c. 8 oz. of beef roast
d. 8 oz. of beef hamburger
The item writer has chosen to assess the student’s ability to differentiate the iron
content of multiple types of beef; how important is this? Is it more important to determine
if the student understands that beef products have more iron than non-beef products? Item
writers need to avoid questions that ask for trivial knowledge, such as this, and instead
focus on essential information. The following question aligns well with the objective and
avoids testing trivia.
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Which of these foods has the highest iron content?
a. 8 oz. of beef liver *
b. 8 oz. of chicken breast
c. 8 oz. of salmon
d. 8 oz. of soy protein
This question demonstrates good alignment to the task statement and illustrates
content that is important and meaningful. Use of the informal “so what” question will
help an item writer decide if the content is meaningful or trivial. If an item writer or a
reviewer looks at a questions and asks “so what,” the item likely needs revision, if not the
content is important and essential. For example, one might ask “how useful are questions
related to leprosy in the United States?” By contrast, asking “should there be questions
that refer to treatments for hypertension?” Clearly, questions related to hypertension
would be both important and meaningful. Questions referring to hypertension would test
essential information that is both pertinent and relevant. As items are being written, the
principle of importance must remain at the forefront. By following this principle, item
writers will avoid esoteric items and distractors; instead they will remain focused on
essential, meaningful questions (Haladyna et al., 2002; Sutherland et al., 2012).
Differentiation
Differentiation includes three sub-groups; varying the cognitive level of the item,
varying the distractors, and valid and invalid moderators. It is important to vary the
difficulty of the item because a question that all students answer correctly or all students
answer incorrectly is meaningless. Very difficult or very easy questions do not help
distinguish students who know the content from the students who do not (Oermann &
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Gaberson, 2006; Sutherland et al., 2012). Therefore, item writers need to vary the
difficulty of the questions. Commonly, average-to-difficult items are the best choice to
differentiate the proficient students from the non-proficient students (Twigg, 2012).
In high-stakes or large-scale tests, such as the NCLEX-RN®, questions are pilot
tested to evaluate difficulty ratings. Only the questions that pilot test well are allowed
into the actual exam (Sutherland et al., 2012). Educators who write their own questions
need to analyze the item data carefully to determine which questions perform well and
which need to be rewritten. To rewrite questions and change the difficulty level, item
writers can change the cognitive level of the question and/or vary the distractors
(Sutherland et al., 2012). Bloom’s taxonomy is another tool that can be used to help
differentiate the cognitive level of a given item (Twigg, 2012). Bloom’s taxonomy lists
knowledge as the first cognitive level, which asks the most direct questions. Following
knowledge is comprehension, application, analysis, synthesis, and evaluation. A question
at the knowledge level will request that the examinee define or identify information. The
following question is written at the knowledge level.
Identify a symptom of peripheral arterial occlusive disease.
a. Bilateral ankle edema at the end of the day.
b. Lower leg pain after walking one block.*
c. Chest pain with coughing and deep breathing.
d. Anxiety regarding dizziness and falling.
This same topic can be used in a more difficult question. The next question is
written at the application level. Application-level questions are expected to be more
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difficult than knowledge-level questions and frequently expect the student to apply
knowledge in a setting (Haladyna et al., 2002; Sutherland et al., 2012; Twigg, 2012).
Which comment by the client indicates a possible need to discuss cholesterol
lowering medication?
a.

“My ankle is swollen at the end of the day.”

b.

“My lower leg hurts after walking one block.” *

c.

“I think I’m wheezing after I run one mile.”

d.

“I’m very nervous about losing my balance and falling.”

In the second question, the examinee is expected to apply their knowledge of a
disease process, view as a clinical manifestation, and anticipate a potential medication
regimen. In the first question the student is simply expected to recall memorized
information. Varying the cognitive level of a question affects the difficulty of an item.
Best practices recommend that items be evaluated for difficulty during item analysis and
that average-to-difficult questions compose the majority of the test (Sutherland et al.,
2012; Twigg, 2012).
Varying the distractors will also affect item difficulty. All of the distractors
should seem plausible to some of the examinees, however if all of the distractors are
appealing, the question will be too difficult and once again lack value (Sutherland et al.,
2012). As an example, if a question inquired about a specific antibiotic and all of the
distractors were antibiotics from varying classifications, it would be a difficult question.
However, if the distractors were from a range of medication classifications, the question
would be easier. As with cognitive level, varying the distractors will affect difficulty
level. Item writers need to use good judgment and understand that the more similar the
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distractors the more difficult the question and adjust the distractors as appropriate
(Haladyna et al., 2002; Oermann & Gaberson, 2014).
Valid moderators enhance a test item’s ability to accurately evaluate an
examinee’s knowledge. An example of a valid moderator would be distractors of equal
length and items with only one correct answer. By comparison, invalid moderators slow
down the reader, increase the likelihood of misinterpretation, and detract from the
examinees ability to demonstrate knowledge and understanding (Abedi & Sato, 2008;
Sutherland et al., 2012). Invalid moderators include, but are not limited to, unfamiliar or
needlessly difficult terminology, wordiness, poor grammar, and information presented in
an awkward sequence (Abedi & Sato, 2008; Bosher, 2009; Sutherland et al., 2012).
Invalid moderators are elements identified and corrected by linguistic modification
(Abedi & Sato, 2008; Bosher, 2009). Large scale exams, such as the NCLEX-RN® use
professional editors to avoid use of invalid moderators. However, educators may not have
resources that include professional editors. In this case, a special awareness is needed to
avoid these “content-irrelevant factors” that prevent accurate assessment of student
knowledge of the content (Sutherland et al., 2012, p. 37). The following question is an
example of an invalid moderator as part of the question stem. The question has two words
in the stem that may slow a test-taker and distract from the intent of the question along
with the limiting the student’s ability to demonstrate understanding.
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Which action by the student nurse will cause the RN to hurriedly intercede to
reinforce safe patient care?
a. The student nurse is assisting an elderly patient to ambulate in the hallway.
b. While bathing a patient, the student nurse rubs lotion on the patients back.
c. During bathing, the student nurse vigorously massages the patient’s lower
legs. *
d. During morning care, the student nurse encourages the patient to express him
or herself.
The terms “intercede” and “hurriedly” are needlessly difficult. The intent of the
question is to evaluate an examinee’s understanding that too vigorously massage the
lower leg is unsafe patient care and that the action must stop. Best practice would indicate
that the terms intercede and hurriedly should be replaced with similar, however familiar
words (Haladyna et al., 2002). The following re-written question has the same intent with
valid language.
To ensure safe patient care, the RN should instantly stop the student nurse from
performing which of the following actions?
a. The student nurse is assisting an elderly patient to ambulate in the hallway.
b. While bathing a patient, the student nurse rubs lotion on the patients back.
c. During bathing, the student nurse vigorously massages the patient’s lower
legs. *
d. During morning care, the student nurse encourages the patient to
communicate.
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Fairness
Fairness is the final principle of best practices in test item writing. Examinations
should be applicable to all examinees regardless of minority status, country of origin, or
primary language. Use of language that is inclusionary and familiar to all test-takers is a
fundamental element of linguistic modification (Abedi & Sato, 2008; Bosher, 2009).
Because fairness is such a fundamental principle, the NCLEX-RN® and NCLEX-PN®
undergo a fairness or bias review by a non-nurse reviewer to locate content that appears
to offer an advantage or disadvantage to a testing group or sub-group. The exams also
undergo a “differential item functioning review” which uses statistical data for the same
purpose (Sutherland et al., 2012, p. 38). Educators who write their own items need to be
sensitive to words and phrases that are local slang, idioms, or regional colloquialisms. As
an example, the following question includes a slang word in the distractors that may be
unfamiliar to all examinees.
The nurse has completed patient teaching for a low sodium diet. The patient has
made the following choices: which choice requires additional teaching?
a. A 4 oz. can of Vienna sausages. *
b. A 6 oz. can of low sodium chicken soup.
c. A 4 oz. serving of vanilla pudding.
d. A 12 oz. can of diet soda.
The above is an example of a question that is otherwise well written for a
beginning nursing student, except for the slang or colloquial terms. Both Vienna sausages
and soda may be unfamiliar to some examinees. To maintain the principle of fairness,
these two phrases should be replaced with canned pork sausage and carbonated beverage.
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The changes clarify the question and remain consistent with the intent. Once an item
writer becomes sensitive to slang words or phrases, best practice indicates that to remain
fair, the words and phrases should be removed and replaced with appropriate terminology
(Sutherland et al., 2012).
The final elements of fairness are the trick questions and outliers. Trick questions
are items that examinees, without the knowledge, will get right, and those individuals
with the knowledge will get wrong. These questions tend to contain elements that give
clues to the correct answer or the correct answer is so obvious that higher performing
students will likely avoid the option (Haladyna et al., 2002; Sutherland et al., 2012).
Outliers are distractors, correct or incorrect, that distinguish themselves from the other
distractors. These may appear significantly longer than the other distractors or distance
themselves by content. For example, the question may ask for a clinical manifestation –
three of the distractors are symptoms and one is a lab value. Because it is different from
the other distractors, the lab value would be the outlier. Examinees respond to outliers
differently; some may see them as the obvious correct answer, others may assume the
outlier is the wrong answer (Haladyna et al., 2002; Sutherland et al., 2012). Either way,
outliers influence examinees to make decisions based on assumptions instead of their
knowledge.
The goal of student evaluation is to distinguish students who understand the
content from students who do not. To do this fairly and accurately, it is essential that best
practices in item writing principles be identified and followed. The principles addressed
in this section are designed to give guidance to item writers enabling them to compose
well-written exams that accurately and fairly evaluate examinees.
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Conceptual Framework
The purpose of a conceptual framework is to give guidance and structure to a
process. The structure of this research is essentially evaluation; therefore an evaluation
model is an appropriate conceptual framework. The context, input, process, and product
model (CIPP) was developed by Stufflebeam in 1971. The original intent of the model
was to focus on program improvement, however over time the model has been updated to
be used for a variety of evaluation processes (Frye & Hemmer, 2012). This section of the
chapter offers a description of the model and its applicability to linguistic modification,
nursing students, and student evaluation. In addition, each element of model, context,
input, process, and product is reviewed and applied to nursing research.
Singh (2004) found that the CIPP model is both flexible and robust in its
application to nursing education evaluation. The model examines weakness and strengths
of a program, discovers needs of the target population, uncovers options and identifies
evidence of positive or negative results (Bourke & Ihrke, 2012). These attributes of the
CIPP model align well with the overarching theme of ESL nursing student retention. The
components of the model also support ESL nursing students, linguistic modification, and
best practices in evaluation. Subsequently the CIPP model is an appropriate foundation to
use to structure and guide research.
Context is the first component in the CIPP model. Context identifies the
stakeholders and evaluates their needs (Bourke & Ihrke, 2012). Context is also used to
determine the obstacles to meeting stakeholder needs (Frye & Hemmer, 2012). Because
attrition affects the students and their nursing program, both are stakeholders. Within the
context phase, the needs of the stakeholders are assessed through record analysis of the
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documented attrition rate. It is well-documented in the literature that ESL student attrition
is significantly greater than non-ESL students (Abedi & Sato, 2008; Bosher, 2009; Choi,
2005). Obstacles that hinder student success rests with communication, primarily, written
communication in the form of multiple-choice exams that do not demonstrate best
practices in item writing (Abedi, Courtney, Mirocha, Leon, & Goldberg, 2005; Bosher,
2009).
Input is the second component in the CIPP model. Input is designed to identify
how the needs of the stakeholders can be met. In addition, this component clarifies
procedures for implementing the process of meeting their needs along with the feasibility
of the process (Bourke & Ihrke, 2012; Frye & Hemmer, 2012). ESL students require
clear comprehensible examinations that evaluate their understanding of nursing content.
To meet this need, linguistic modification, as an element of best practice in item writing,
is applied to multiple-choice exam questions. This process is designed to clarify multiplechoice exams leading to an accurate and fair evaluation process. For the purposes of this
study, a well-designed and researched guide by Abedi and Sato (2008) was used to
develop the linguistically modified questions. A panel reviewed the modified questions
for content validity, followed by an expert review leading to a pilot study resulting in a
set of linguistically modified questions. This procedure was feasible from both a time and
resource perspective.
Process, the third phase of the CIPP model, evaluates the procedure and asks the
question “is the procedure or process being done?” (Gaberson &Vioral, 2014). This
evaluation step is fulfilled during data collection. At this point in the study, the
linguistically modified exam and original exam have been developed and data collection
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started. This phase allowed that the exams developed during input and implemented
during data collection would provide accurate and applicable information for analysis in
the product phase.
Product is the final component to the CIPP model. Product evaluation is a
combination of information that describes and analyzes the outcomes and compares them
to the context, input, and process components (Bourke & Ihrke, 2012). The product
component looks at the data and answers the questions: “Was there a positive or negative
outcome?” “What are the short-term and long-term outcomes of the process?” and “Were
the intended outcomes of the program realized?” (Frye & Hemmer, 2012, p. 296). To
meet the product component, the statistics of the research were analyzed. Statistical
analysis answered the questions related to the study and clarified if linguistic
modification resulted in higher exam scores for ESL students.
The CIPP model was well-suited to the process of linguistic modification. Context
helped identify the ESL students as the stakeholders and assess their needs with multiplechoice exams. Input clarified the process of linguistic modification and highlighted the
procedure for implementation. Process evaluates the progression of the procedure
through data collection. Product merges the statistics into a clear representation of the
outcome of linguistic modification. By utilizing the CIPP model, the research maintained
a firm foundation that is well grounded and supported within a conceptual framework.
Summary
The population of the United States continues to diversify. Increased
diversification of the general population results in enhanced diversification of the patient
population that embodies the health care system. Safe patient care for culturally diverse
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persons is a consequence of excellent communication between the patient and the health
care team. The most effective communication is spoken in the patient’s own language.
Culturally diverse, bilingual nurses are therefore integral to the health care team and safe
patient care (The Joint Commission, 2010).
Culturally and linguistically diverse nurses may positively impact patient
outcomes. However attrition rates for ESL nursing students is significantly greater than
non-ESL students. This places the potential for more ESL nurses at risk. To improve
retention rates, a variety of considerations were addressed; financial, family, and
communication were all viewed as problematic. However, written communication was
recognized as the greatest factor affecting ESL student attrition (Bosher, 2009). Written
communication is the primary method of nursing student evaluation through the process
of multiple-choice exams. That said, ESL students find multiple-choice exams to be one
of the most difficult elements of nursing school (Bosher & Bowles, 2008). Bosher and
Bowles (2008), along with Abedi and Sato (2008), found frequent linguistic errors in
multiple-choice test questions leading to identification of the specific errors and the
method of linguistic modification to eliminate the errors. Sutherland et al. (2012)
highlighted the importance of using linguistic modification as part of best practices in
item writing to offer clear concise questions to all test-takers.
The CIPP conceptual framework is an appropriate tool to use to give guidance
and structure to research focused on ESL nursing students and language. The specific
elements of the CIPP model – context, input, process, and product – address each element
of the research. Context and input focus on the target population, their needs, and the role
of best practices. Process and product speak to implementation of the research, data
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collection, and analysis of the results. Overall, the CIPP model was an appropriate
framework to use to identify a need, guide the research, and analyze the results.
The combination of the essential need for diverse bilingual nurses and the high
attrition rate of ESL nursing students indicate a need to address the role of linguistic
modification and student achievement on evaluation. By utilizing the CIPP model and
linguistic modification of multiple-choice exams, a clear picture was created through
research that supports the integral role of linguistic modification on multiple-choice
exams.
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Chapter Three
Methodology
This chapter details the methodological techniques designed to compare exam
scores of ESL to non-ESL nursing students on a standard multiple-choice exam compared
to a linguistically modified exam. Included are sections describing the following: (a)
research design; (b) hypothesis; (c) sample; (d) data collection procedures; (e)
instruments; (f) procedure of linguistic modification; and (g) data analysis. The chapter
concludes with ethical considerations.
Research Design
The research design was an experimental, post-test-only control group design.
The posttest-only control-group design is an experimental approach that has three
elements: (a) random assignment to the experimental or control group; (b) administering
a treatment to the experimental group and no treatment to the control group; and (c)
administering the post test (Gall, Gall & Borg, 2007). The research was designed to align
with the three elements in this manner: (a) stratified random sampling was used to assign
participants to the experimental or the control group; (b) the control was the original
exam, without treatment, and the treatment of linguistic modification was applied to the
experimental exam; and (c) all participants completed one of the two exams.
There are two alternate research designs that include random assignment and a
control group: pretest-posttest control group, and Solomon four-group. Pretest-posttest
control group design would be inappropriate due to the potential adverse effects of
knowledge gained from a pretest on the posttest results. Additionally, a second data
collection event was not feasible due to attrition and cost. The Solomon four-group
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design uses a pretest intervention and evaluates the effect of both pretest “sensitization”
and a relationship between the pretest and the experimental results (Gall et al., 2007, p.
421). Due to the pretest aspect of the Solomon four-group design and potential negative
effects on the posttest results, the Solomon four-group design was not a good match. A
design in which a question is presented in a standard form and again in a modified form
to the same participant, is likely to suffer from invalidity due to interaction of pretesting
with the posttest data (Gall et al., 2007).The posttest-only design aligns with the research
on four criteria: (a) it is experimental; (b) random assignment was utilized; (c) two
treatments were involved, control and experimental; and (d) observation measurements
were made of both groups. The posttest-only design has limited risk to internal validity
and no risk external validity (Gall et al., 2007).
Research Hypothesis
Three hypothesis statements align with this research, two main effects and one
interaction effect. The first main effect is that both ESL and non-ESL students will
demonstrate higher scores on the linguistically modified exam in comparison to the
standard exam. The rationale for this statement is supported by the understanding that
linguistic modification will reduce unnecessary linguistic complexity in multiple-choice
exam items (Abedi & Sato, 2008; Bosher & Bowles, 2008; Haladyna et al., 2002). A
reduction in item complexity will result in clear, comprehensible multiple-choice
questions for all test-takers resulting in improved exam scores (Abedi & Sato, 2008; Sato,
Rabinowitz, Gallagher, & Huang, 2010).
The second main effect is that non-ESL students will score higher than the ESL
students on both the linguistically modified exam and the standard exam. Linguistic

39

modification will add clarity to multiple-choice exam items. However, questions are still
written in English, which benefits the native speaker (non-ESL student). Even with
diligent application of linguistic modification, questions may yet contain bias.
Subsequently non-ESL students will struggle less than ESL students (O’Neill et al.,
2006).
The interaction effect notes that ESL students will demonstrate a greater degree of
change in exam scores on the linguistically modified exam in comparison to that of the
non-ESL students. Research has shown that linguistic modification improves exam scores
for ESL students (Abedi et. al, 2008; Sato et al., 2010). In addition, linguistic
modification improves clarity of questions and improves ESL student understanding
(Bosher & Bowles, 2008; Lujan, 2008). Subsequently, a greater change will be noted for
ESL students in comparison to non-ESL students on the linguistically modified exam.
Sample
Approval from the University of Nevada Las Vegas (UNLV) Institutional Review
Board (IRB) was obtained prior to recruitment and data collection. The participants were
drawn from a convenience sample of nursing students from programs in Texas, Nevada,
and Minnesota. The largest group of participants was drawn from southeast Texas. Texas
was an appropriate choice due to diversity within the cities and counties. Several nursing
programs participated from the Houston and Galveston area. The U.S. Census Bureau
reports large group demographics as Whites 31%, Hispanic 42%, African American 20%,
and Asian 7%. The data include the city of Houston and Harris County Texas. Specific to
ESL status, the Houston Independent School District reports 30% of the total student
population is considered ELL (Department of Research and Accountability Houston
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Independent School District [HISD], 2012). Three nursing programs in the Las Vegas
Nevada area participated in the research. Clark County, which includes the city of Las
Vegas, has similar statistics to the Houston area: Whites 47%, Hispanics 30%, African
Americans 11%, and Asians 9% (State & County Facts, 2012). Once again similar to
Houston, Clark County School District reports that 23% of students are ELL (Annenberg
Institute of School Reform [CCSD], 2012).
Two independent variables were identified: exam type – control (standard) or
experimental (linguistically modified), and student type – ESL or non-ESL. The
dependent variable is mean exam score. Using a 2x2 factorial analysis of covariance
(ANCOVA), G Power 3.1, an alpha of .05, desired power at .80, an expected effect size
of .25 (U.S. Department of Education, 2012)., and two covariates (GPA and program
type), the minimum sample was 180.
A convenience sample of nursing students, using stratified randomization, were
assigned to one of four subgroups. A minimum sample group of 180 was evenly
distributed into four subgroups of at least 45 participants each. This approach adequately
represented each subgroup (Gall et al., 2007). The subgroups were ESL students as the
control group (standard exam), ESL students as the experimental group (linguistically
modified exam), non-ESL students as the control group (standard exam), and non-ESL
students as the experimental group (linguistically modified exam). All individuals within
the convenience sample of nursing students were invited to participate; the exclusion
criterion was applied during data analysis. The inclusion criterion included nursing
students in the final semester of an accredited associate’s degree (ADN) or bachelor’s
degree (BSN) nursing program. The students had to have completed the majority of their
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course work and be within two months of graduation. This approach supported equality
among students regardless of program. Exclusion criteria included all RN to BSN
students, Licensed Vocational (LVN) or Licensed Practical (LPN) nurses, paramedics,
and second degree BSN students. Individuals who have completed a college degree or
who are working in the medical field may have had an advantage over the inclusion
group.
To encourage participation, the researcher visited or sent an electronic invitation
to potential participants. The students were informed that the research allows practice of
NCLEX-RN® style questions and offers a report of their performance for self-evaluation.
Finally the participants were provided with $10 as compensation for their time.
Data Collection Procedure
Dates for data collection were made with participating nursing programs for a
time and location conducive to student participation. The participants would be
completing an exam; subsequently, a classroom setting was used. At the onset of data
collection, participants completed consent forms and were given instructions. The
researcher answered all inquiries. The participants answered a set of four questions on a
5x7 index card to determine their ESL status. The cards were collected in no specific
order and sorted into two groups, ESL and non-ESL; this determination was made by
their response to the questions indicating ESL status. Every-other student was given the
linguistically modified exam envelope or the control exam envelope. The same process
was used for non-ESL students. In addition to the exam, the envelope contained a
demographics page, stamped envelope to be self-addressed, and a Scantron® for exam
answers. The participants were asked to complete the demographics sheet in unison; if
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they chose to have their scores mailed to them the self-addressed envelope was also
completed at this time. Once all documents were completed and returned to the envelope,
the respective exams and Scantrons® were removed. The participants were then oriented
to the exam, Scantron®, and final page of the exam booklet containing the perception
questions.
The participants were instructed that they had as much time as needed to complete
the exam. After they finished the multiple-choice exam they were directed to complete
two perception questions. When completed, all materials were placed back into the
envelope by the participant and returned to the researcher. Analyses to determine mean
score was done with Parscore® testing software. To protect confidentiality, all
participants had an assigned code number which was used to link the exam score to the
individual. The researcher placed the code on the outside of the envelope and on all
documents prior to data collection. The code indicated one of the four subgroups and was
given to the participants as indicated by ESL status. For example, code EE001 indicated
an ESL student, experimental exam, number one. NC001 indicated a non-ESL student,
control exam, number one. The other two codes were EC001, indicating ESL student and
control exam, and finally NE001, non-ESL and experimental exam. The list of codes was
secured in a password protected database.
Instrument
The control (standard) exam was composed of 50 questions retrieved from
Medical-Surgical Nursing: Assessment and Management of Clinical Problems, 7th edition
(Lewis, Heitkemper, Dirksen, O’Brien, & Bucher, 2007). The questions were not altered
or adjusted. Permission was granted by the publisher to use the questions as part of this
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research. The control groups took a 50-item exam of original questions. The experimental
groups took a 50-item exam using linguistically modified questions. The questions were
matched sets, the same between the two exams, except for the linguistic modification
applied to the experimental set. The subject matter of the exams was general medicalsurgical nursing topics. The questions were at a level senior students in their final
semester should have been familiar with; specialty subjects such pediatrics, obstetrics,
and mental health were not included.
Linguistic Modification Procedure
Four steps were used to develop the linguistically modified (experimental) exam.
First, the researcher linguistically modified the original questions using a guide
developed by Abedi and Sato (2008). Second, a four-person panel of nursing faculty,
with item-writing experience, reviewed the questions for face validity and content
consistency (Oermann & Gaberson, 2014). The panel compared the original to the
linguistically modified questions to evaluate for consistency of difficulty level and
appropriateness of content. Because both the original and linguistically modified
questions were part of the research, both the original questions and the modified
questions needed to appear valid to the panel members. Linguistic modification should
not change the intent of the question, instead offer clarity to the examinee (Abedi & Sato,
2008). The researcher incorporated suggestions from the panel members and updated the
questions as appropriate.
The third step required the assistance of Dr. Susan Bosher. Dr. Bosher is an
expert in the field of linguistic modification and multiple-choice questions. She evaluated
the updated modified questions for appropriate linguistic modification and offered
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feedback for improvement. Following Dr. Bosher’s review, the fourth and final step was
a pilot study to assess the questions. The instruments for the pilot study were a matched
set of 60 questions for the original (control) exam and linguistically modified
(experimental) exam. The pilot study included 60 questions, allowing the elimination of
the 10 lowest performing questions. Results from the pilot were used to rank each
question with the best performing matched sets becoming part of the research. Questions
were evaluated according to difficulty and discrimination index. An appropriate difficulty
index is between .30-.70 and discrimination index of >.20 (Oermann & Gaberson, 2014).
Questions that did not meet the difficulty or discrimination index were removed. The
Kuder-Richardson formula (K-R 20) was used to assess the reliability of the final 50
question control and experimental exams; a K-R value of >.60 is optimal (Oermann &
Gaberson, 2014).
The pilot study included 73 nursing students from two BSN cohorts from a
southeast Texas University. The data was used to establish a reliable set of questions for
the experimental and control exam. In addition, the percentage of ESL students was
determined to be approximately 10% of each class. This information was instrumental in
determining the overall number of students for participation. Considering the 10%
indicator, it was determined that approximately 900 students would be needed to reach
the required 90 ESL participants.
Data Analysis
Mean exam scores were generated by Parscore® testing software for each of the
four subgroups. The scores were then used for comparison. Using SPSS® statistical
software, a 2x2 factorial ANCOVA statistic identified differences between groups.
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ANCOVA is used to control for initial differences prior to making within-groups or
between-groups comparisons (Gall et al., 2007). The proposed research was intended to
find differences between groups based on response to a linguistically modified exam
compared to a control exam. It is important to control for initial differences between the
groups prior to comparison. To draw conclusions from the research, pre-existing
variables need to be controlled. GPA as well as program type may influence mean scores.
Student GPA scores vary greatly and may affect exam scores. BSN and ADN programs
also vary in regard to length, prerequisites, and requirements for graduation. To make the
groups as equal as possible, GPA, and program type were controlled with ANCOVA
prior to comparison (Gall et al., 2007).
Ethical Considerations
All participants signed a consent form and had an opportunity to ask questions.
Assurances were given regarding name and score confidentiality. Neither the results nor
identities of participants were communicated with their respective nursing programs.
Participation was completely voluntary; students could withdraw from data collection at
any time. Students received a small monetary compensation for their time along with
snacks and water. All names and corresponding codes were available solely to the
researcher.
Summary
The purpose of this study was to compare exam scores of ESL to non-ESL
nursing students on a standard multiple-choice exam compared to a linguistically
modified exam. The experimental design described in this chapter was suited to discover
the role of linguistic modification in nursing education. This research will enable nursing
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faculty to realize the effect of linguistic modification on exam scores of ESL and nonESL nursing students, resulting in an opportunity to develop fair and accurate multiplechoice exams.
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Chapter Four
Findings of the Study
This chapter presents the findings of the study and includes a results section and a
summary. The results section includes a description of the following: (a) sample; (b)
discussion of the variables; (c) reliability and validity of the tool (experimental and
control exam); (d) hypothesis statements; (e) student perceptions; and (f) discussion on
how the study addresses the research question. The summary provides a review of the
findings.
The following research question was used to guide the study: “What is the effect
of linguistic modification on exam scores for ESL and non-ESL final semester nursing
students?” Three hypothesis statements were developed to understand the effect of
linguistic modification.
1. Both the ESL and non-ESL students will demonstrate higher scores on the
linguistically modified exam in comparison to the control exam.
2. Non-ESL students will score higher than ESL students on both the
experimental exam and the control exam.
3. ESL students will demonstrate a greater increase in mean scores on the
linguistically modified exam in comparison to non-ESL students.
Description of the Sample
This section describes the sample, discusses the variables, presents the reliability
and validity of the experimental and control exams, evaluates the hypothesis statements,
and addresses the research question. Statistical analysis is included for each hypothesis
statement.
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To understand the effect of linguistic modification on exam scores for ESL and
non-ESL students, multiple final semester nursing students were recruited from several
nursing programs throughout Texas, Minnesota, and Nevada. To begin the process, each
program dean was contacted via e-mail. After initial contact, documentation was sent to
the program’s IRB committee. Alternatively the dean approved data collection by
reviewing the UNLV IRB documents. Once permission was granted, recruitment
materials were sent to the potential participants electronically through the assigned
faculty members. Data collection dates and times were set through the specific program
faculty. Data collection started in July of 2014 and was completed by February of 2015.
By the end of data collection, participants had been recruited from 2 programs in
Minnesota, 4 programs in Nevada and 15 programs in Texas.
During data collection the students were randomized into four subgroups. The
total number of participants from all subgroups was 790. Within this group, 144 (18%)
were identified as ESL students. Of the 790 individuals participating in the study, 150
were eliminated using predetermined exclusion criteria described in chapter three. The
criteria excluded all RN to BSN students, LVNs, LPNs, paramedics, and second degree
nursing students. In addition to removing the excluded participants, four individuals were
removed as outliers (see Figure 1). Outliers were identified using a scatter plot;
individuals with scores less than 50 were removed from the data set. The removal of
outliers is a standard practice (Hinkle, Wiersma, & Jurs, 2003). Additionally, removal of
extraordinarily low performers eliminates test-takers who may have given a sub-optimal
effort.
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The final number of participants included in the analysis is 644. Of this group
135 were ESL students. The total sample of 644 divides into the following number of
students per subgroup: ESL students completing the experimental exam (EE) n=67, ESL
students completing the control exam (EC) n=68, non-ESL students completing the
experimental exam (NE) n=252, and non-ESL students completing the control exam
(NC) n=257. Each of the four subgroups had at least 45 participants; the minimal number
for statistical significance estimated during the study design to measure a moderate effect
(Gall et al., 2007).
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Figure 1. Scatterplot indicating outliers.

The demographics for the four subgroups were very similar. For example, the
percentage of BSN participants for all subgroups ranged from 74.6% to 80.2%, ADN
participants ranged from 19.8% to 26.5%. The one demographic that was different
between groups was the percentage of males. The EE subgroup had 7.5% males, whereas
the EC subgroup had 23.5%. The NC and NE groups each had 11% male participants
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(see Table 1). This difference follows from the use of stratified randomization of a
convenience sample. The number of participants born in the United States (US born)
changed significantly between the ESL and non-ESL populations. Well over half of the
ESL students were born outside of the U.S. while 90% of the English speaking students
were born in the U.S. This result is expected given the nature of the study.

Table 1
Demographic Information by Subgroup

Data

BSN
ADN
Male
Female
US born
Non-US born

EE
(n=67)
50
17
5
62
29
38

%
74.6
25.4
7.5
92.5
43.3
56.7

EC
(n=68) %
50
18
16
52
24
44

73.5
26.5
23.5
76.5
35.3
64.7

NE
(n=252) %
202
50
28
224
238
14

80.2
19.8
11.1
88.9
94.4
5.6

NC
(n=257) %
206
51
29
228
244
14

80.2
19.8
11.3
88.7
94.9
5.1

Note. EE=ESL students and experimental exam, EC=ESL students and control exam,
NE=non-ESL students and experimental exam and NC=non-ESL students and control
exam.

In addition to ESL status, other demographic information included self-reported
values for student age, GPA, and years living in the U.S. Within the ESL and non-ESL
groups, the subgroup means were similar. As shown in Table 2, the student’s ages ranged
from 24.5 to 25.6 and their GPAs from 3.14 to 3.2. Students in the ESL group were
slightly older and had a slightly lower GPA than their non-ESL counterparts. The number
of years students had lived in the United States was consistent between the EE and EC
subgroups as well as the NE and NC subgroups.
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The participants were allowed an unlimited amount of time to complete the
multiple-choice exam. However each participant’s total time to complete the exam was
recorded. The EE subgroup mean time was 40.28 minutes, the EC mean time was 44.77
minutes. This represents a reduction of 10% on the experimental exam (linguistically
modified) for the ESL participants. The NE subgroup mean time to complete the exam
was 36.19 minutes and the NC group 39.74 minutes, representing a 9% reduction in time
on the experimental exam for the non-ESL participants (see Table 2).

Table 2
Demographic Means by Subgroup

Data

Age
GPA
Yrs. in US
Minutes

EE
(n = 67)

EC
(n = 68)

NE
(n = 252)

NC
(n = 257)

25.6
3.15
15.5
40.28

25.5
3.14
14.2
44.77

24.5
3.2
23.7
36.19

24.9
3.3
24.3
39.74

Note. EE=ESL students and experimental exam, EC=ESL students and control exam,
NE=non-ESL students and experimental exam and NC=non-ESL students and control
exam. Time=number of minutes to complete the exam.

Country of birth and ethnicity was asked of each participant. Thirty one (31)
countries were represented by the students involved in the research. The majority of ESL
individuals listed the U.S. as their country of birth with Mexico and the Philippines as the
second most common. Predictably, the majority of non-ESL students listed the U.S. as
their country of birth with Nigeria as the second most common (see Table 3).
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Table 3
Country of Birth by Subgroup

Data

Argentina
Bolivia
Cameroon
Canada
China
Colombia
Egypt
Ethiopia
Eritrea
Gambia
Germany
Honduras
India
Italy
Japan
Kenya
Korea
Mexico
Netherlands
Nigeria
Pakistan
Philippines
Slovenia
Somali
Spain
Taiwan
Thailand
Trinidad
UK
USA
Vietnam

EE
(n = 67)

EC
(n = 68)

NE
NC
(n = 252) (n = 257)

1
3

1
1
1

1
1

1
1
1

1
1
2
1
1
1
1
9
1
2
2
8

1
3
1

1

1

1

9

1

1

6
2
10
1

5

2

3

3

1
1
1
1
1
29
1

1
1
2
238

1
24
3

1
245

The EE subgroup ethnicity was 40% Hispanic and 27% Asian. The EC subgroup
ethnicity was 40% Hispanic and 35% Asian. The NE and NC group ethnicity was 56%
and 60% White and 20% and 16% Hispanic respectively. Considering that Texas census
data lists White at 44% and Hispanic at 38%, and that most of the students were from
53

Texas, these ethnicity statistics were anticipated (United States Census Bureau [Census],
2013). Information on participant ethnicities can be found in Table 4.

Table 4
Ethnicity by Subgroup

Data

EE
(n=67) %

African American
American Indian
Asian
Hispanic
Pacific Islander
Other/Mixed
White

EC
(n=68) %

NE
(n=252) %

8

12

13

19

22

9

27
30

40
45

24
27
1

35
40
2

24
50

2

3
3

4

14
142

NC
(n=257) %
10

9
20

26
1
25
42

6
56

10
153

4
60

10
16

Note. American Indian includes Alaskan Native, Pacific Islander includes Native
Hawaiian.

One trend appeared when comparing the scores of the BSN students to the ADN
students. This research showed that, in all subgroups, the BSN students scored higher
than the ADN students. The observed mean exam score for the BSN participants was
72.17; the observed mean exam score for ADN participants was 69.37, a score 3%
higher. Overall this suggests that the BSN students had a 3% higher score than the ADN
students (see Table 5).
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Table 5
Mean Scores of BSN and ADN by Subgroup

Data

EE

BSN

71.92
(n=50)
67.53
(n=17)

ADN
Total

67

EC

NE

70.88
(n=50)
68.33
(n=18)

72.33
(n=202)
71.08
(n=50)

68

252

NC
72.27
(n=202)
68.40
(n=55)

Group mean
72.17
69.37

257

Note. BSN = baccalaureate science nursing, ADN = associate degree nursing

Analysis
The current study utilized an ANCOVA analysis to examine the relationship
between the independent variables of student type (ESL and non-ESL) and test type
(experimental and control) on the dependent variable of mean score. Additionally, GPA
and program type were acknowledged as potential confounding variables and were
entered into the model as covariates. GPA was chosen because students with a higher
GPA may be expected to score higher on multiple-choice tests. Program type is described
as a four-year baccalaureate degree (BSN) and an associate, two-year degree (ADN).
Students in a BSN program may have been exposed to more academic courses and a
greater number of multiple-choice exams than the ADN students and therefore may have
scored higher.
Homogeneity of variance assumes that both groups had equal error variances and
was assessed using Levene’s test (Hinkle et al., 2003). The results of Levene’s test were
not significant (p = .562), indicating that the assumption was met. Additionally, effect of
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the covariates in the model was assessed. The ANCOVA results revealed a significant
relationship between the dependent variable and both program type [F (1, 638) = 17.83,
p = .000] and GPA (F (1,638) = 38.03, p =.000), indicating that each of the covariates had
a significant influence on the outcome variable.
Hypothesis One
Hypothesis one states: Both the ESL and non-ESL students will demonstrate
higher scores on the linguistically modified exam in comparison to the control exam. For
ESL and non-ESL students, the observed mean for the experimental test was 71.63 and
the observed mean for the control test was 71.14. However, no significant effect of test
type on mean score was observed after controlling for the covariates in the ANCOVA
model [F (1,638) = .39, p = .534]. This indicates that the hypothesis was not supported
and that there was no significant difference between the scores on the two test types after
controlling for the covariates. Mean exam scores by student and test type are presented in
Table 6.
Hypothesis Two
Hypothesis two states: The non-ESL students will score higher than the ESL
students on both the linguistically modified exam and the standard exam. The combined
mean score for both the experimental and control exams for the non-ESL students was
71.84 while the combined mean score for ESL students was 69.64. The results of the
ANCOVA demonstrated statistical significance for student type [F (1,638) = 4.26, p =
.039] after controlling for the covariates. This indicates that, after removing the effects of
the confounding variables, there was a significant difference in mean scores between ESL
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and non-ESL students. As such, the hypothesis is supported. Mean exam scores by
student and test type are presented in Table 6.
Hypothesis Three
Hypothesis three states: ESL students will demonstrate a higher mean score on the
linguistically modified exam in comparison to that of the non-ESL students. The
ANCOVA model demonstrated that there was no significant interaction effect between
student type and test type [F (1,638) = .01, p = .932]. As such, ESL students did not
demonstrate a significantly different increase in mean scores on the experimental test
over the control test compared to the non-ESL students. This indicates that the hypothesis
is not supported (see Table 6). The adjusted means are displayed on Table 7.

Table 6
Mean Exam Scores by Student Type and Test Type

Experimental Exam

Control Exam

Total

Student type
ESL

n
68

M (SD)
69.94 (7.37)

n
67

M (SD)
69.34 (8.7)

n M (SD)
135 69.64 (8.0)

Non-ESL

252

72.08 (7.68)

257

71.61 (8.4)

509

Total

320

71.63 (7.66)

324

71.14 (8.53)

644 71.38 (8.11)

Note. n = number of participants, M = mean score, SD = standard deviation
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71.84 (8.0)

Table 7
Adjusted Mean and Standard Error for Student Scores after Controlling for the Influence
of GPA and Program Type.

Variable
Score

M

SE

70.93

.38

Note. M = Mean score, SE = standard error

Validity and Reliability
Content validity was determined by a panel of four experienced faculty and one
item writing expert. Using data from the pilot study the experimental and control exam
were refined from 60 questions to 50. The final 50 questions became the experimental
and control exams.
Reliability of the research exams exam is determined after student scores are
calculated (Oermann & Gaberson, 2014). The Kuder-Richardson formula (K-R 20) was
used to assess the reliability of the 50 question control and experimental exams for each
subgroup; a K-R value of >.60 is optimal. The K-R value on the experimental exam was
0.45 and 0.44 for the NE and EE subgroup respectively. This indicates that the
experimental exam may be less reliable than desired. The K-R for the control exam was
0.56 and 0.54 for the EC and NC subgroups. This indicates a reliability index closer to
the optimal. Oermann and Gaberson (2014) identified homogeneity of content as a factor
affecting reliability. Homogeneity of content refers to the actual course content that was
covered prior to an exam. Content that is organized and related to the test items results in
a greater homogeneity, which in turn leads to greater reliability. Because the content of
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the research exams was not a recent topic for the students it may have impacted their
scores and the K-R of both the experimental and control exams.
Student Perception
To understand if students perceived a difference between the experimental and
control exams, they were asked to evaluate two statements regarding clarity and
difficulty. The first statement was: The exam questions were clear and easy to
understand. The second statement was: The content of the exam was difficult. They were
asked to rate these statements using a Likert scale. The findings indicate that the students
who completed the experimental exam perceived the questions to be clearer and easier to
understand than the students who completed the control exam (see Figure 2).
Additionally the students who took the experimental exam reported it to be slightly less
difficult than the students who completed the control exam (see Figure 3). However,
students in both groups perceived the exam to be somewhat difficult. Sixty-five percent
(65%) of the students who completed the experimental exam agreed that it was difficult
and 64.2% of the students who took the control exam agreed that it was difficult.
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Figure 2. Responses to statement: Exam questions were clear and easy to understand.
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Figure 3. Responses to statement: The content of the exam was difficult.
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Strongly
Disagree

Summary
This research answers the question, does linguistic modification of multiplechoice questions have an effect on student mean scores? Both the ESL and non-ESL
students had slightly higher scores on the linguistically modified exam compared to the
control exam. Although the difference in means was not statistically significant, linguistic
modification did made a difference for all students. The students perceived the
linguistically modified exam to be clearer and easier to understand than the control exam
while reporting a similar level of difficulty. Both the ESL and non-ESL students
completed the linguistically modified exam in approximately 10% less time than the
control exam. Reduction in the amount of time required to complete an exam could play a
significant role in test taking when time limits apply.
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Chapter Five
Summary, Discussion, and Recommendations
This chapter will summarize the research study, discuss the findings, and describe
the study limitations. Additionally implications for nursing education will be highlighted
along with recommendations for further research. The chapter ends with a concluding
summary.
Summary of the Research Study
The overarching purpose of this research was to explore a potential method to
improve ESL student retention in nursing programs. Because multiple-choice exams are
the predominate tool used to evaluate nursing students, these exams have a large
influence on whether an ESL student completes a nursing program. Therefore, the aim of
this research was to compare exam scores of ESL to non-ESL-nursing students on a
linguistically modified exam compared to a standard multiple-choice exam. To evaluate
the influence of linguistic modification on multiple-choice questions, an experimental,
post-test only research study was designed. Analysis consisted of a 2x2 ANCOVA model
controlling for GPA and program type (BSN and ADN).
Multiple-choice exams may contain linguistic errors such as poor grammar and
culturally biased language. Therefore two exams were developed: (a) a linguistically
modified exam that became the experimental exam; and (2) the original exam that
became the control exam. Both exams were composed of the same questions, however
the experimental exam questions were linguistically modified. The control exam
questions came directly from the publisher. The answer options were not changed or
modified for either exam.
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It was hoped that the findings of the research could potentially lead to the
modification of course evaluation measures so that these measures are free of linguistic
errors. These changes may result in improved retention rates for both ESL and non-ESLnursing students. This is a significant goal because, with a greater number of ESL nurses,
outcomes for culturally diverse patients may potentially improve.
Students were recruited from 17 nursing programs from three states within the
United States. After exclusions, the total number of participants was 644. Of this group
135 were ESL students and 509 were non-ESL students. ESL status was determined by
self-identification. At the time of data collection students were placed into one of four
groups. Group placement was determined using stratified randomization.
Exam scores were determined using Parscore® testing software and then entered
into Excel. From Excel, data was entered into SPSS for data analysis. Demographic data
was collected on each student regarding age, gender, and program type, country of birth,
years in the United States (U.S.), GPA, and ethnicity. Students were excluded from data
analysis if they currently held a nursing license (LVN or RN). Additionally, paramedics
were excluded because of their healthcare expertise. Four individual results were
excluded as outliers since the results were significantly lower than the mean score.
Discussion of Findings
Dr. Susan Bosher (2009) found that ESL students perceived linguistically
modified questions to be clearer than non-modified questions. The results of this research
supports this finding. A clear majority of students that completed the linguistically
modified exam also perceived the questions to be clearer and easier to understand than
the control exam. The U.S. Department of Education (2012) reports that linguistic
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modification resulted in statistically significant higher scores for ELL students when
compared with test scores for students using an English language dictionary. This
research also found higher mean scores on a linguistically modified exam in comparison
to the control exam. Statistical significant was not realized for the interaction effect,
however all students demonstrated higher mean scores.
Both the ESL and non-ESL students demonstrated higher mean scores on the
linguistically modified exam in comparison to the control exam. However the difference
was not great enough, even after controlling for the confounding variables, to
demonstrate a statistical difference. It was anticipated that the non-ESL students would
score higher than the ESL students on both the linguistically modified exam and the
standard exam. This was expected because both the experimental and control exams were
written in the native language of the non-ESL students. Statistics indicated that, after
removing the effects of the confounding variables, a significant difference in mean scores
between ESL and non-ESL students did occur.
It was expected that ESL students would demonstrate a higher mean score on the
linguistically modified exam in comparison to that of the non-ESL students. In this study,
the mean scores demonstrated a greater difference for the ESL students however the
difference was not large enough to be statistically significant. Although ESL students did
not demonstrate a significant different increase in mean scores on the experimental test
over the control test compared to the non-ESL students, an improvement in scores was
demonstrated.
The purpose of linguistic modification of multiple-choice exam questions is to
decrease linguistic errors. This process eliminates wordiness and improves clarity of
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questions. A critical finding in this study demonstrated that ESL and non-ESL students
took significantly less time to finish the linguistically modified multiple-choice exam.
This research demonstrated that students finished the experimental exam in
approximately 10% less time than the control exam. This supports the use of linguistic
modification as a tool to create concise and clear multiple-choice exams. The effect of
linguistic modification on a timed exam was not part of the study, however this research
indicates that linguistic modification had an effect on completion times for both ESL and
non-ESL students. This increased amount of time allows ESL students to process the
question instead of trying to understand the question. This can significantly impact an
ESL students’ academic success leading them to have more time to process and reflect on
each exam questions.
BSN nursing students generally complete their degree in approximately four
years at a university. ADN students usually accomplish their degree in two years at a
community or junior college. This research found that both ESL and non-ESL BSN
students scored 3% higher than the ADN students. This is particularly evident in the ESL
student group that completed the experimental exam. The reason is unclear and beyond
the scope of this research, however more experience in academic courses, exposure to a
greater number of multiple-choice exams, and more competitive admissions criteria may
be contributing factors. However despite the factors that contribute to this outcome, in
this study the BSN students performed better than the ADN students. It is yet to be
determined if the BSN students are better prepared in the medical-surgical topics.
The students were asked about their perception of the exam clarity and difficulty.
The majority of the students perceived the linguistically modified exam to be clearer than
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the control exam. However, only a slight majority of the students perceived the
linguistically modified exam to be slightly less difficult than the control exam. These
results demonstrate that students perceive a linguistically modified exam to be clearer and
easier to understand without changing the perceived difficulty of the exam.
Study Limitations
Several limitations may have influenced the results of the study. Selfidentification of ESL status may have been a limitation. Better questions may be
available that identify students with limited English proficiency which may refine the
student groups more clearly. In addition some students may have been uncomfortable
addressing ESL status because of sensitive immigration issues.
Another limitation of the study was time. The participants were allotted as much
time as they needed by the researcher, however their faculty or curriculum applied
unexpected time limitations. For example, at the start of one data collection event the
faculty announced “when you finish get into your presentation groups,” subsequently the
room became very noisy as students finished and started to discuss their upcoming
project. This created a difficult testing environment for the students who were still
working.
Scores were very low in general. Several students commented “it’s been a long
time since we learned this content.” An instructor at a community college stated: “I
wonder how they will do on the GI content, that topic starts next week.” These types of
comments were unanticipated. The expectation was that all final semester students would
have been exposed to the same content, however this may have not been the case. Once
again this demonstrates the importance of homogeneity of content.
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A further limitation was student exhaustion. On several occasions the students had
just finished a long day of classes or a classroom exam. Several students commented that
another day may have been better. An additional limitation may have been the perception
that the research exam “did not actually count” so concentration and effort may have
been minimal. Finally, students in their final semester have been successful with
multiple-choice tests. Subsequently ESL and non-ESL students who may have struggled
with multiple-choice tests may no longer be in the program and therefore not part of the
study.
Implications for Nursing Education
This research has demonstrated several factors that support the use of linguistic
modification. Mean exam scores were higher for both the ESL and non-ESL students on
the experimental (linguistically modified) exam as compared to the control exam
although the statistics make this a marginal claim. However, linguistic modification
decreases reading load by shortening the questions and decreasing the need to re-read
thereby allowing students to finish the exam in less time. This is important for both ESL
and non-ESL students, they should not be spending valuable exam time deciphering the
question. Finally, students perceive the linguistically modified exam to be clearer and less
difficult to complete. Linguistic modification may not remove all the barriers to retaining
ESL nursing students but its benefits indicate that it should be utilized by all faculty: it is
an appropriate approach to student evaluation and is supported by this research.
Recommendations for Future Research
An ESL student who participated in the research commented “this kind of
research should be done earlier in the program when there are still lots of us ESL students
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left.” This clarifies the point that final semester nursing students have obviously been
successful with multiple-choice exams because they have reached the last semester of
their programs. Additionally exam scores were very low. This factor may have been
influenced by the specific program curriculum and timing. The content may have been
entirely unfamiliar or exposure was up to a year earlier. Because of these two factors,
research going forward could be conducted at the end of the first semester that included
fundamental concepts. The experimental and control exams would be centered on nursing
fundamentals instead of medical surgical topics. Additionally a collaborative relationship
would be established with participating nursing programs that would confirm that the
exam content be realistic and valid. Another approach could be to measure the effect of
linguistic modification on exams given to graduate nurses preparing to take the NCLEXRN® exam after completing a review course. In a situation like this, all students would
have had a similar and recent exposure to content.
Analysis of ESL and non-ESL BSN student results may lead to a greater
understanding of the specific needs for this group. As previously discussed, their exam
scores were higher than that of ADN students. This may have occurred because of the
competitive nature of BSN programs, greater exposure to multiple-choice testing, or their
specific curriculum that covered all medical surgical topics by the final semester.
Subsequently further research and analysis is warranted.
Student perception of exam question clarity and difficulty was a small element of
the research. Expanding this topic to a homogenous group of students (a single nursing
program, fundamental level) may delineate differences between ESL and non-ESL
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students. In addition this approach may also uncover other concerns such as language
limitations of first generation college students.
Summary
As the United States grows more heterogeneous, the makeup of our health care
population will mirror this diversity. To care for these culturally diverse patients,
culturally diverse nurses are needed. Unfortunately ESL nursing students who may fill
this need as nurses are failing out of nursing programs. To address the low retention rate
of ESL students, student evaluation must be addressed. Evaluation in nursing programs is
primarily accomplished with multiple-choice tests and multiple-choice tests frequently
contain linguistic errors that may affect ESL student success. Linguistic modification is a
process that addresses and helps eliminate linguistic errors from multiple-choice exams
resulting in clear, concise, and valid exams.
This research analyzed data from 644 final-semester BSN and ADN nursing
students. Of this group, 135 self-identified as ESL and 509 as non-ESL. The participants
each completed one exam, either an experimental (linguistically modified) exam or a
control (original questions generated by a publisher) exam. The questions were a matched
set; the questions were the same between the two exams except the experimental exam
was linguistically modified whereas the control contained the original wording. Each of
the two exams included 50 questions of medical-surgical topics.
Statistics indicate that the students who completed the linguistically modified
exam had a higher mean score than the students who completed the control exam,
however this result was not statistically significant. The non-ESL students had a higher
mean score on both the linguistically modified and control exam than the ESL students.
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The ESL students demonstrated a greater difference between the linguistically modified
exam and control exam than the non-ESL students although this difference was not
statically significant. BSN students outperformed ADN students by 3% on both exams.
The linguistically modified exam was perceived as clearer and easier to understand. The
participants judged the linguistically modified exam as only slightly less difficult than the
control exam. Students completed the linguistically modified exam in 10% less time than
the students taking the control exam.
Even though linguistic modification alone does not address all issues associated
with ESL student retention, it does demonstrate a measureable reduction in test
completion time, which could play a significant factor during timed exams. Linguistic
modification is a vital process that all faculty could use to create more equitable multiplechoice exams. This practice results in valid evaluation tools that assess student
knowledge without discrimination or bias.
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Appendix A
UNLV IRB Notice
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Appendix B
UNLV Informed Consent
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Appendix C
HBU Letter of Authorization
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Appendix D
Houston Community College IRB Notice
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Appendix E
Del Mar IRB Notice
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Appendix F
UT Tyler IRB Notice
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Appendix G
Texas A & M International University IRB Notice

Coronado, Jennifer M <jcoronado@tamiu.edu>
Wed 10/29/2014 11:06 AM

To:
Brenda S Moore;
Cc:
Institutional Review Board <irb@tamiu.edu>;
Torregosa, Marivic B <mtorregosa@tamiu.edu>;
You replied on 10/29/2014 11:46 AM.

Dear Brenda,
Please proceed with your research.
Best wishes,
Jennifer

Jennifer M. Coronado, Ph.D.
Associate Professor of Curriculum and Instruction
IRB Chair
College of Education
Texas A&M International University
(956) 326-2673



Please consider the environment before printing this email.
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Appendix H
UT Texas at Austin Dean Research Notice
From: Timmerman, Gayle M
Sent: 7/26/2014 5:23 AM
To: Brenda S Moore
Subject: Research study
Brenda:
We would be happy to have you recruit our students in your study. Please be aware the final semester
here is very intense so the response rate may be less than if you sampled students the semester before
graduation rather than the last semester. Please send additional details as to the recruitment methods.
Best wishes,
Dr,Timmerman
Sent from my iPad
Gayle M. Timmerman PhD, APRN, CNS, FAAN
Associate Dean for Academic Affairs
The University of Texas at Austin, School of Nursing
512-471-9087

NOTICE: This e-mail message and all attachments transmitted with it may contain legally
privileged and confidential information intended solely for the use of the addressee. If
the reader of this message is not the intended recipient, you are hereby notified that
any reading, dissemination, distribution, copying, or other use of this message or its
attachments is strictly prohibited. If you have received this message in error, please
notify the sender immediately by telephone (281-649-3000), and delete this message
and all copies and backups thereof. Thank you.
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Appendix I
UTMB Research Notice

Wisnewski, Charlotte A. <cwisnews@UTMB.EDU>
Wed 4/9/2014 8:51 AM

To:
Moore Brenda Strauch <bmoore@hbu.edu>;
Cc:
Wisnewski, Charlotte A. <cwisnews@UTMB.EDU>;

Brenda, We are working on the calendar due to our testing schedule, but it will probably be
October 1st 3-5 pm for data collection and Sept 24 for explanation, 2:30 . I did not realize
Michelle was your dissertation supervisor. She was former faculty here and I have seen her once
or twice in Las Vegas. Dr. Wisnewski
Charlotte A. Wisnewski, PhD, RN, BC, CDE, CNE
Undergraduate Program Director,
Associate Professor

Distinguished Teaching Professor

UTMB, 301 University Blvd, 4.233
Galveston, TX 77555-1132
713-206-4582 (Cell); 409-772-8235 (Office); 409-772-3770(Fax)
cwisnews@utmb.edu

Working together to work wonders
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Appendix J
San Jacinto Community College IRB Notice
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Appendix K
Saint Catherine University IRB Notice

St. Catherine University IRB

Approval Notification

To: Brenda Moore
From: John Schmitt, IRB Chair
Subject: Protocol #299
Date: 10/06/2014
Thank you for submitting your research proposal to the St. Catherine University Institutional
Review Board (IRB) for review. The primary purpose of the IRB is to safeguard and respect the
rights and welfare of human subjects in scientific research. In addition, IRB review serves to
promote quality research and to protect the researcher, the advisor, and the university.
On behalf of the IRB, I am responding to your request for approval to use human subjects in your
research. Two members of the St. Kate’s IRB have read and commented on your application #
299: Survival of the Fittest: The Role of Linguistic Modification in Nursing Education as an
expedited level review, and we have reviewed you responses to questions posed by the
investigators.. As a result, the project was approved as submitted.
If you have any questions, feel free to contact me or email via the Mentor messaging
system. Also, please note that all research projects are subject to continuing review and
approval. You must notify our IRB of any research changes that will affect the risk to your
subjects. You should not initiate these changes until you receive written IRB approval. Also, you
should report any adverse events to the IRB. Please use the reference number listed above in
any contact with the IRB.
This approval is effective for one year from this date, 10/06/2014. If the research will continue
beyond one year, you must submit a request for IRB renewal before the expiration date. When
the project is complete, please submit a project completion form. These documents are available
in the St. Catherine University Mentor IRB site.
We appreciate your attention to the appropriate treatment of research subjects. Thank you for
working cooperatively with the IRB; best wishes in your research!
Sincerely,
John Schmitt, PhD
Chair, Institutional Review Board
jsschmitt@stkate.edu
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Appendix L
Stephen F. Austin University IRB Notice
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Appendix M
Lone Star Community College IRB Notice
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Appendix N

Institutional Review Board

College of Southern Nevada IRB Notice

To: Brenda S. Moore
Fr: Richard Hinckley, Chair
Date: July 31, 2014
Re: IRB approval of student research: Survival of the Fittest: The Role of Linguistic
Modification in Nursing Education
The CSN Institutional Review Board has reviewed your description of the proposed survey and the
interaction with the students.
The Board determined that your proposed research project will have a de minimus impact on the survey
participants, and qualifies for informal approval. The Board approves your research as exempt from formal
review.
If your project changes in any substantial way, please notify me of the change to determine its impact on
this approval.
Thank you for submitting your research project for review.

RLH/tvd
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Appendix O
Nevada State College IRB Notice

NSC IRB <nirb@nsc.edu>
Mon 7/7/2014 7:05 PM

To:

michele.clark@unlv.edu;
Brenda S Moore;
Cc:
Sherrilyn Coffman <Sherrilyn.Coffman@nsc.edu>;
You replied on 7/7/2014 9:28 PM.

Good afternoon Dr. Clark and Ms. Moore,
Your materials have been reviewed by the IRB chair and Dean of the School of
Nursing. This email will serve as authorization for you to conduct the research
project, Survival of the Fittest: The Role of Linguistic Modification in
Nursing Education, at Nevada State College.
We have reviewed the protocol presented by the researcher, as well as the
associated risks to our facility. We accept the protocol and authorize the
research to proceed. Please notify us if any changes are made to the protocol.
Please let me know if you have any questions.
Warm regards,
Josi dos Santos
IRB Administrator
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Appendix P
Texas A & M University Corpus Christi IRB Notice
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Appendix Q
UT San Antonio Research Notice
Dear Brenda
Please see below Dr Cantu can help you recruit students
Sent from my iPhone
Begin forwarded message:
From: "Cantu, Adelita G" <CantuA2@uthscsa.edu>
Date: August 5, 2014 at 10:15:49 AM CDT
To: "Decker, Ilene M" <DeckerI@uthscsa.edu>
Cc: "Rice, Janis Needham" <RICEJ@uthscsa.edu>
Subject: Re: Nursing Research at UT San Antonio

Hi
See the e-mail trail below. This researcher would like to recruit 4th semester students and would
like to collect data in September. Please advise on the best way to proceed in getting info out to
students and setting up data collection date
Ilene
Ilene Decker, PhD, RN
Associate Dean for Academic Affairs
William and Berneice Castella Distinguished Professor
School of Nursing,
UTHSCSA-MSC 7944
7703 Floyd Curl Drive
San Antonio, TX 78229-3900
Phone (210) 567-5899
FAX: (210) 567-3813
<image001.jpg>
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Appendix R
UT Austin Research Notice

Timmerman, Gayle M <gtimmerman@mail.nur.utexas.edu>
Thu 9/11/2014 9:47 AM

To:

Brenda S Moore;
Cc:
Goldstein, Leigh A <lgoldstein@mail.nur.utexas.edu>;
You replied on 9/12/2014 5:23 PM.

Brenda:
Good news. I just spoke with the instructor for the Friday class. 10/3 would work and she is
willing to give you some time in class to do it, which will increase your participation rate greatly.
There is a potential of 57 students in the class. The instructor is Dr. Leigh Goldstein. If you came
at 10:30am and waited for the guest speaker and discussion to finish, you could start right in
after (by 11a for sure). Dr. Goldstein would like information about your study ahead of time to
share with the students. I am copying her on this email so you have her contact information.
You should plan to park in the Trinity Garage on MLK and Trinity. Class is in 1.110.
Sorry it took so long to move forward on this. I thought your study sounded very interesting.
Dr. Timmerman
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Appendix S
Elsevier Content Permission

Dear Brenda Moore
Thank you for your online request. We would only approve your using the 7/E and not the
8/E. Please find below our permission grant.
Yours sincerely
Jennifer Jones
Rights Associate
Global Rights Department

Dear Brenda Moore
We hereby grant you permission to reproduce the material detailed below
in print and electronic format at no charge subject to the following conditions:
1.
If any part of the material to be used (for example, figures) has appeared in our publication with
credit or acknowledgement to another source, permission must also be sought from that source. If
such permission is not obtained then that material may not be included in your publication/copies.
2.
Suitable acknowledgement to the source must be made, either as a footnote or in a reference list
at the end of your publication, as follows:
“This article was published in Publication title, Vol number, Author(s), Title of article, Page Nos,
Copyright Elsevier (or appropriate Society name) (Year).”
3.

This permission is granted for non-exclusive world rights in all languages.

4.

Reproduction of this material is granted for the purpose for which permission is hereby given.

Yours sincerely

Jennifer Jones
Rights Associate
Elsevier Limited, a company registered in England and Wales with company number 1982084,
whose registered office is The Boulevard, Langford Lane, Kidlington, Oxford, OX5 1GB, United
Kingdom.
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Appendix T
ESL Status Card

Name_____________________________________________________________
Please Print Very Clearly
1. What is your primary language? ________________________________________
2. Do you consider English as a second language? ____________________________
3. In what country did you attend k-6th grade/primary school? ___________________
4. What language do you speak at home with parents and family? ________________
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Appendix U
Demographic Questions

Demographics
Please answer all questions.
1. What is your program type (ADN or BSN)? _______________________
2. What is your GPA? _________
3. What is your age? _______
4. In what country were you born? _________________
5. How many years have you lived in the United States? ________
6. What is your gender? ____________
7.

What is your ethnicity?

White

American Indian /Alaskan Native

Hispanic / Latino

Asian

Native Hawaiian /Pacific Islander

Black /African American
Other ______________

8. Are you a Licensed Vocational Nurse (LVN/LPN) or paramedic? _____________
9. Have you earned a previous college degree? _______
a. If yes, type of previous degree (AA/S, BS, MS etc...)_______
b. Location of previous college/university: City_______ State______ Country___________
10. Are you currently a Registered Nurse (RN) in the United States and now completing a
bachelor’s degree in nursing? ______________

*************** STOP****************
Please wait for the next instruction
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Appendix V
Perception Statements
After you have completed the exam, please answer the following questions.
1. The exam questions were clear and easy to understand.
a. Strongly disagree
b. Slightly disagree
c. Disagree
d. Agree
e. Slightly agree
f. Strongly agree

2. The content of the exam was difficult.
a. Strongly disagree
b. Slightly disagree
c. Disagree
d. Agree
e. Slightly agree
f. Strongly agree

Additional Comments:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Appendix W
Multiple-Choice Exam – Control
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Appendix X
Multiple-Choice Exam – Experimental
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